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(54) FILM-FORMING COMPOSITION AND INSULATING FILM-FORMING MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film-forming composition which excels in the mechanical properties of a 
coated film and can effect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interlaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film-forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A-1) compounds represented by formula I: R1aSi(OR2)4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group: R2 is a monovalent organic group; and (a) is an integer of 0-2) and (A-2) compounds 
represented by formula II: R3b(R4 0)3-bSi-(R7)d-Si(OR5)3-cR6c (wherein R3, R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -(CH2)n-; (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst, and (C) a solvent having a boiling point at normal pressures of not lower than 180° C. 
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(54) 0gaa6tt] m^lU^J:8IRM»n6J!lim 



(57) [KM] 

[Mft^ft] (A) (A-l) TKr-t&t (1) -C 

R 3 b (R«0) wSi - (R 7 ) d- 
(R 3 , R 4 , R 5 *SJ:tfR«tt\ |§I--eta4ot^r fc 

KSfflW-Sfctt- (CHz) n --C^£;ft,5S£^U n 
«tl-6£, dttOSfcttl ) j&*6fca»J:D 



R , «S i (OR 2 ) 4-a •••••(!) 
U R 2 ttl««>W«SSr^U a ttO- 2 

T. ) 

(a- 2) Tie— (2)--c«Jx5ft*« 

S i (OR 5 ) 3-c R 6 c • • • (2) 

(B) »Stt»)^feJ:t5»a«^»3KtL<tt^1" 

(O «flE-e<D»/Scds i 8 ora±<o«»j«r&3r-rsw 



(A) (A-l) TE-KW (1) T« 

R'.S i (OR 2 ) 4-. (1) 

R 3 b (R 4 0) wSi - (R 7 ) d-5 
(R\, R 4 . R**iJ:tfR 6 tt, B-TtJlftoT^rt, 
tWiiUSOfflBWU b*JJ:tfctt* m 

-x-t&ttox^xtx<. o-2^a^u r 7 «c 

»*JIK**fctt- (CH2) .-"«*il*«**U n 
ttl-6S\ dttOSfctti £^-f„ ) 36*646«J:5 10 

(C) »JET-<0»^1 8 0t:«±^«*JS:#*i-5C 
[ft*f2] (D) #E-e<0»,S#l 6 Ot^T^S 

»«: $ & fc^rr 6 - 1 * 1"*imw i ia«oK 

[f»^3] (B) (A) &&1 

0 1-1 oa*»-Cfc-5ri:S:#ai:1-Sfl**lffl<6 

^***J, ^y 3-/R;r/^/^-f;«k ^ 
!i3-/p*/7/^/^-r/^ffl, 4<y r 

[»*g5] i&&&*<0 (C) J«5>t (D) 

(C) : (D) =5 : 9 5-50 : 50 (11 

fcL (c) (d) ^=ioo) xbzzk&ft 
^*ct 9 fts9^&ar&ift^ft< 1 1 1 aofl:***: 

lamvnmttMm] 

[000 1] 
[0002] 



M2 0 0 1-5 5 55 



(R 1 7y*JR-?-*fcttlffO««a«:^ 
U R 2 ttlffi<a#»g£^U att0-2<£>gg£g 

"To ) 

(a- 2) tie— (2) -cxdhsfl:** 

i (OR 5 ) 3-< R 6 c • • • (2) 

fc-vy* (s i02) jg#£/8£avo>So ^tr, ia 

SOG (Spin on Glass) J&kWtfln, 
[0 0 0 3] ZZT\ WIW6-1 8 120 l^C 

iiS/>«< i fc iaox***wr*^fc**i* » 

[0 0 0 4] *fc % WO9 6/00 7 58fMCIl 

[0 0 0 5] S&fc* #§8¥3-2 0 3 7 7*4fc*l£ 
I*. «*»fi4*a*ffi¥*Mk JBHI»4£fc*JB4 

mmwm&mttmm7*ztix^%>. z<om& 

[0 0 0 6] L*U ±&<0£o\Z^y^4t<£mz?*? 
>««^4 if 7 J: < *T 6 1> O -Cf44 \ 
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(3) 
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[0007] [0008] #»fltt, 

mm*m»:L±o t-rzzm] ±rcna£ (a) (a-d tsb-#5£ (i) x^ti^t^m 

. z#&Tzit$<Djm&m&i&mztiiu $&k:»l< R».si (or 2 ) (d 

mmmx-&m<o&i&&*imvb v % u r 2 h i ti5<a*&S£^ u a «t o -.2 

**icfi^»«*^-fJi«l«««ffl«-»«:««r*r-t 1-0 ) &±Tf (a- 2) Tis-jftxt (2) -e***t-5fl: 

R 3 b (R« O) 3-b S i - (R 7 ) d-Si (OR 5 ) 3-c R 6 c 
(2) 

(R 3 . R 4 » R s &£tfR B tt. m--Cfc»fcoTlfVCfc 10 h^7V, rh7xh^7^ f hy-n-^ 

£<> ^^tlll^tiS^U b^tfctt, d#*$/^9>\ fh7-i s o -y'ntf^^y:^ 

-■Ct*«oT^TtJ:<. 0-2<0&£^U R 7 tt f h7-n-^h^>7^ rh7-sec-^h^ 

SSJS^fctt- (CH2) .--C«Six5S4r*U n >v>. rh7-tert-^h^7^ fh77 

ttl-6£. dttOSfcttl £^-T 0 ) ri^igtfixS4> x/^»7W^;^f/Uhyy h^>7^ 

^f;Phy7x;^v->7^ xf/uh^ h*3"i"? 

(C) ^JET-^j»^l 8 0tK±<OffiW***i-5- 20 V, xf/Uhyxh^>->7^ a^Tl^y-n-^P 

[0 0 0 9] e c-/h^>7>, xf/uhy-te rt-^h* 



[00101 (A) h^r>>y^. t^/Uhyxh^rv">7^ h y 

(A-l) fifcfr -n-^D2K^r^7^ tT=/U h V - i s o -7>n jK 

±12-^ (1) fc&tvc* R'fcit/R^lffi^ti *«/>7^ lfx/Uhy-n-/ / h^7^ l^x/U 

SirLTtt. rju^m. ry-/pg. ry/wi, ^y hy-sec-^h*^^ ^hy-tert 

(1) fc*Jl*T* R'telffitf^g. «riCT/>*/uS 30 :/nfcV>hy j *h*^v'7>\ n -^a f /U h y a: 

^/ws^urwc, ^fvwg, ^^s. /p^s, 7 . n-T'p^hy-i & 0-7 a 

^SfciW^rr&tU #£L<tt&9&&l<-5-C;fc o^hy-n-7'h^>7^ n-T'neVuhy- 

0, w^f>^T^/PStt««-Ct), ^«cLT^Tt)J: sec-yh^>7^ n-T'n^hy-tert 
<, ^^l-TK^li^^^^^^^g^^^T^T n-/pe;H^y7x;^7 

t>^\ Htt* (1) fc*J^T. ry-zuliLtft >\ i-T^p^M^h^^^ i-T'crf/uh 

*-^S, ^PP7xx/Ug, :/cr^:7a:xvUg, *>7>\ i-T^pf/H^y-i s o-^cutf^v'y 
^n7^^/PS4if^^lf5r^^-C#i 0 i -yotfyuhy-n-^ h^'>i/7^ i -^n 

[0 0 1 1] -jftsK (1) -C^^tL^ft^O^Wt 40 tT;^y-sec-/h^>7^ i-^o^hy 

LTtt, hy>h^r'>'>7^ hyxh^>v/7^ h -tert-/^^>7^ i -^n tf/U h y 

y-n-^dzK^^y^ hy-iso-T'p^-/ ^y->7^ n-^hy> h*v/->7^ 

•>7^ hy-n-^ hy-sec-y >hyxh^>'>7^ n-yf/Why-n-7'P^ 

h*->i/7>\ hy- t e r t -7 F^'»7^ by v">7V, n-^f/uhy- i s o-7'p^>v'7 

7oiy^r^>7^ 7/PtPhyn^7^ ^/U V N n-7 f f/Phy-n-7 f h^>'>7^ n-l/fvl' 

tPhyxh^»7^ 7/Ptohy- n -7'o^ hy-sec-^^^y, n-^h!) - t e 

7/l^tPhy-i so-^p^'»7^ r t h*'>v'7>\ n —-ff-Jfr V V / ^ti/isy 

7yUtPhy-n-^h^'>->7^ 7/U^Phy-s V. s e c-T^f/^y^ h^'/>7X s e c 

ec-^h^/>7^ 7^nhy»tert-^F yu- i - hyx h^»7^ sec-^-hy- 
^•>7^ 7/Ptohy7xy^>7^ 7h7> 50 n-7'n2K*v'v'7^ s e c -Z/fvW- h y - i s o 



5 

-7u#*cisi,7l/, sec-^-HI-n-yh 
*i/yy s e c — z/fvU— F!i-sec h3r-> 
•>7^ sec — y^/W- hli~tert -yh^rv"> 
7^, sec-^-H)7x/^»7^ t -y 

n-yh^>'>7^ t-^Fy-sec-Zh^r 
">*>7^ t — 7^/1' hy-ter t — ^ 

h^/V7^ 7i^hyxh^>*>7^ 7^xvu 

h y-n-^ B *^"> % >7^ ^xvuhy-i s o - 

yn3K^ri/->7V N 7i=/Uhy-n-yh^*>'>7 
V, 7x-/Uhy~s ec-^h^r*»7^ 7^=-^ 
hU-ter t-^h^/>7V N 7x=;Uhy7x7 
^r>>7>. f^hy^^»7^ t'^hyx 

>\ y-7^/oe/uhyxh^'»7^ y-^y 

•>K^>7'oe;uhy^h^7^ y-^y-VK* 
i/^Dhf/Uhyaih^v^V^^ y- hy 7onyDfc- 
A< h y >\ v-hy7DDyoe/UMx 

7V> V^^/l— v 5 - i s o-^O^^r->^7V % i? / 
f/U-^-n-^h^>7^ ^f/^-sec 

>7>\ ^^7x/^>7^ yxf^^ h 
*isif9>+ v^fvUv^ h^VV7^ 
— n — 7*D3jf^*>v^7V % S^x^/U— v 5 — i so-^o 
^^rv">7^ i*x^/U-v^n-^ h*is*>7>, v> 
aifvU-v^-s e c - /h^>7>> i?:nfvU-5?- 
t e r t-7h*ci/*>7>, i/^J\>V7*;**si/y 

e^xh^'/J^ v^-n-7'o^-^-n-7' 

""7>rv?= :r r- ; /^/l/- v?- s e~c ^•7 b **>i'7 
V, ^-n-yo^-v?-tert-/^'/>7 
>\ ^-n-^otT/U- ^-7x^-»7V, i 
so-^of/^h^7^ ^iso-rot? 
/U^x h3rv'v'7>\ i s o — 7"o fcT/U— v?— n - 
:/n#3rv">7^ i s o -7* tT/U-i/- i s o 
- Z futf*ci/i'yv > is- i s o-r/ofcT/V-^-n- 
y h*2/S/9>\ i s o-^b^-$/- s e c - 
y h^7^ 3?- i s o -T'd fcVu-v*- t e r t 
-7 f h#-»7>> S*-i so-/ne^-i?-7x/ 
^v">7^ v?-n-^f^^*/>7^ v^-n 

zK*>->7>\ ^n-/f/^^n"/^'/>7 
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V, v?-n-^-^-sec-/h^>i/7^ 
-n-^-v?-tert-yh^/>7V, v 5 - n 
-^f;P-^-7iy^>->7^ ^-sec-^f/V 
v?^ h*v">7>\ v^-s e c-^/Ui/J: h^rv">7 
V, s e c -/f/U-v/-n-7'D^^'>y7^ 
v^-s e c-v'fvU-v'- i s o-T'D^^i/i/y^ 
^-sec-^-i?-n-^h^/>7^ 5*- s 
e c - yf /I' - v'- s e c - ^ h ^'>->7 z', is— s e 
c -yf/P-i?-t e r t - /^-»7V, s e 
10 c fV— i/-y=.; *ci/i/5>. i?— tert— 7 
fvUS^ h*v">7>\ i^-tert -:/?vUv^ 
5/^9 >\ i^-te r t -^/U-S?- n -t/ntf^fv' 
tert —yj'/l'—i/— i s o — :7*pzft# 
v^-ter t-^-^-n-y^-/> 
7^ v^-t e r t -Zf^/^-iy- s e c-^h^/> 
7^ tert -y^/P-v^- t e r t-^h^ 

v*— t e r t —~J*5-/V—i/—-7^/5ri/\/7 
ls % i/7x>=./Ui?j h^r->'>7^ ^7x=^-i/-x 

20 V, y'7xn/U~^- i s o-/p^yy7^ 

x-/U-^- n — y h 5-Ux/y >\ v?7xx/W-y- s 
ec-yi>^7^ i/7x=^-v?-ter t-y 

h y h^>7^ y-r^/T'De/uhy^h^ 

*>->7>\ y-7;;7'oe^hyxh^>v'7^ y 

-^yi/K^Dtvuhy^ h^»7^ y-^y 

yK^o^hyxh^^y, y-hy^nn 

T'oe/uhy^ h^>i/7^> v -hy7oD7'Dt> 

30 L<tt, rh7> h^>'>7^ r- h7X 

V, 7- h7-n-7'n^*>*>7>', fh7~i s o - 
?utf*i/i»9 % S* x h77x/^»7^ XfvUh 
y^h^'>^7^. >f/l^hyxh^»7^ 
hy-n-^P^i/^^ J^/Vhy- i s o 
p^>->7/> =-*A>b9* h^>v7^ ^f/^h 
yxh^-i/i/7^ fx/uhy^'h^'^^ fx/P 
— K y Y*r*s*sy 7 *-xvu-h-y->-f ^>>y >\ 7 
x-zuhyxh^r^^ •yyf/l'^ ^y->7 
V, ^f/^xh^>7^ i?zc?-/U*?t b*i/*> 

40 7>\ C^^vui^ h 5 ¥->*>7>% y7i=/^/ h^r 
>->y> s i?7 x.—/l>i/=> ^y->7X hy>^/^ 

;n^»7^ hy>f/^yxh^»7^ h 
yxf^y^h^i/7^ h y^^u^eyai h*-> 
•>7^ hy :7.c-/l^ey ^ h^isi/yy. hy7xx 
M7xh^^7^t*)5o rix^ii, ia*>5^n 
2 «»± fcHBttctt/B- L T t X h\ 
10 0 12] (A- 2) f&ft 

±E-»* (2) Jwfe^r, 1«^W«S^LT«> ^fe 
so (2) <DR 7 -Cfe5 2lOtil^U 
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tfZZb&VZZo (2) <&5*,, R 7 as»*JR 

Wk^ttt itii, h*->^>p*f->\ ^ 

1, 1, 1, 3, 3--<V^^ 
/Uv^>p*1*->\ 1, 1, 1. 3, 3-^>^^h^r-> 
-3-^7VUv*'>P3r-0->% 1, 1, 1, 3, 3— 

h*^-3-7*=/U^n**^ 1, 1, 1, 
3, 3-^0^3: h*£'-3-7&=/l'£?-:/P*-1?->\ 
1, 1, 3. 3—r Vy* h*^- 1, 3-vo*tvU$J 10 
i/P*1>->\ 1, 1, 3, 3-rh7Xh^>-l, 3 
-^7VUvH'P*1f>\ 1, 1, 3, 3-^h7^h 
3-^7^^/l-^o^f-^ 1, 1, 3, 

V, 1, 1. 3-hy>h^-l, 3 f 3-hy^^ 
fr*J*s*Ws* 1, 1, 3- M* h*r->-l, 3, 
3-hy>f^o*fy, l, l. 3-hy*h* 

1, 3. 3- hy^i^/U-zi^p^r-th^ 1, l, 
3-hy^h^'>-l, 3, 3- Mi7x^/Ui;'>D^ 

1, 3-^^'>-l, 1, 3, 3-fh7^ 20 
TVUv^P^rl^ 1, 3-^h^^-l, 1, 3, 
3-7h7^/^'>nH^ 1, 3-^h^>- 
1 , 1, 3, 3-7h77x^>o^fy, 1, 3 
-v^ h*v— 1, 1, 3, 3-7h77x-/^>P 

V. 1, 1, 3, 3-fh7> 3-i/;*^ 
/UvJv'P^rf-V. 1, 1, 3, 3-fF7^h^>- 

1, S-i^TVi^v'P^f-V. 1, 1, 3, 3-fh 
?*K*->-l > 3-i?7i^*/i/P^ty > 1, 3 30 
-v^h*^-!, 1, 3. 3-7 h^7\0^>P* 
*>\ 1, 3-i^h*->-l, 1, 3, 3-rh7> 
tv^^p*-*^ 1, 3-v^h*'>-l, 1, 3, 
3-f h77x-/l/v?*>P^rfy, 1, 3-v*x[**v' 
-1, 1, 3, Z-rVyy^-^sisuSr^ttZ 

(2) Kte^X d^0(O^i:Ufl, 
■>^>7^ ^fih^rv"^>7^ ^^rt7x^ 
•>^>7^ 1, 1, 1, 2, 2 — b*is- 2 
~^^/Ui/C/y 1, 1, 1, 2, 2— O-*^ 40 
i/-2->f;^7^ 1, 1. 1, 2. 2-" 
> h^rv/-2-7x^yy7X 1, 1. 1, 2. 2 
-^^zn. h*3'-2-7&=A'£H'?^ 1,1, 

2, 2-7h7> h3r*>- 1, 2-^f;^7^ 
1, 1, 2, 2-7^7*1^^-1, 2-^tvUv? 
•>7^ 1, 1, 2, 2-7h7>F^>-l, 2-v 5 
7*r:/U^7^ 1, 1, 2 f 2-fh7*h^- 
1, 2-^7x=/^'>7^ 1, 1, 2-bV*b* 
*>-l, 2, 2 - h y * TVt^v^ 1. 1, 2-h 
!)xh^>-l, 2, 2- hy>7VK^>7>\ 1, so 



1, 2-hy^h^r^-l, 2, 2-hy7x-;U^> 
7>\ 1. 1, 2- hy* h^riz-l, 2, 2-hy? 

1, 2-^ 1, 2, 2 

-7h7^f^'>7^ 1, 2-i/* h*V- 1, 
1, 2, 2-7h7^f^'>7^ 1. 2~v^ 
1, 1, 2, 2-7h77x-;l/^>7^ 1, 2 
b*;/- 1, 1, 2, 2-7h7 7x^l/v?V7 
yfcif*, -Jttzfc (2) \Z}S\,^XR f tf- (CH2) n- 
r^$^6SO{b^^LTIL fx 

->y/^) ex (^*-r* h^v^y/u) 

v x ex (-.^rt7xy^->^!l/u) >*>\ ex (v? 

^ h^rv-^^/U^y/V) ex (v^h*^;*^ 

/Ui/yAO ex W*Y**sy^-j^syjv) 

;**>\ ex (5** Y**y? 3L~)Wyy tv) *f> s e 
X ex (^h*^ 

5***7l'5/!JA') ex h^v^^n/U^ 

y/U) ex (* h^">^7i^yw^y/u) >^ 

ex h^'>'>y/u) ex 

txh^'»y^) ex hH7xy^*> 

y/U) ex b^>^f/^V^) 

y > ex (S^h^^TVi^y/iO *^v N ex {*/ 

t h^^7^n^>y/U) ex (^h^r'^ 

x^yM *^v, ex h^v'v^fvi'i'y 

/U) oi^ V, ex (:n b^->i^/^/^V *) 
ex h^^^^-zUv-y/U) **>\ ex 
^■^Jy^^y])/V) 1, 3 (^^* 

^ h^r'>'>y/H 7'n^y x 1, 3-ex 3r*tf- * h 
^>->])M T'p^V, 1, 3~ex Kt7xM 
->i/y/U) ^P/> # V X 1, 3-^ {*J* h^r'>^^ 
i^y/U) 7^D/^ l f 3-tTX h^Wf'A'i' 

y/u) ^p'<>% i, 3-trx (v?^ h^*>7^-/^> 

y/U) 7'o/<y, l t 3-^ (^a: h^-*>7*=yUi/ 

y/u) y*u/<is* l, 3-trx h^r'>^^f 1 /uv'y 
/p) 7-p^v, i, 3-trx (*h^^^^/^>y 

/U) yn^y y 1, 3-tTX h^v^^7ai^/Uv/y 
/l^) T'D/'ty, 1, 3-I^X (* h^r^i^^^^/P^y 

^t7x;^*^'>7^ 1. 1, 2, 2-7h 
7^h^->-l, 2-^f;^'>7^ 1, 1. 2, 
2-7h7*h^-l, 2-i^^^v ? i/7>'> 1, 
1. 2, 2-7h7^h^>-l, 2-^7*=yu^> 
7^ l f 1, 2, 2-7^ hy^- h*ci/- 1 , 2-v^7 
1. 1, 2, 2 

-7h7>f/^7^ 1, 2-^h^rv^-l, 
1, 2 f 2-X h7>f^'>7^ 1. 2-^h^- 

1, 1, 2, 2-7h77x^'>7^ 1, 2 
h^*>- 1 , 1, 2, 2-7h77x=/^i/7 

fx h^^->yyw) y^^, fx * 
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U/U) y*^> XX (i/*b*i'*?-A'i'!)A>) *f 

xx (is* v**sy 3L^>v*yy jv) y*y % xx 
^y^/ufy/u) tt s, xx h^i/^y^/ui/y 

A) ttV, XX (y b*i/i?7*.~A'i'9A) ^ 
Xx (xh^^7x=/w->y;u) y*v£. #4 

(A) I&fttLTtt. ±12 (A-l) riBMSJAtf (A- 
2) tL<f4l>-f*t**-**fflV\ (A-l) fig 

(A- 2) j*5^tt*ii^n2aB±fflv^ri: io 

[0 0 13] *5W«c*sv^T. iDzK^^tt, ±IE 
(A) /£#IC^£ix*R 2 0-S. R 4 0-S. fcJtfR 

« i fi«itdsiD*^» sttr^s t 2 ««±tf*o* 

1-S::*-e*>S. #»Wc*5^T»fri:tt (A) 
iD7k5W»«o->7/-^** s »*urs i-o-s i*s 

ft*. (A) j«5>(Ol«J*5W»3l8^^fiftSF^^fi 

fl» BUT* 1, 0 00-1 2 0, 0 0 0, #SL<tt 
1, 2 0 0-100, OOOgfC^ 
[0014] tt, (A) jfc#*aD*5WK, 

ittt, ii^i^-h^ «ti; 

VotLxn. bv=^b^>- *j (r-fe^/ur* 30 

^T-feh^-h) ^*>\ hi/- i-^o**S/-* 

y (r-fe^r-trh^-K) **>\ hy-n-^h^ 

>\ y-n-^o#*s/- (7ir?vw7ir h^- 
(r-t^/wr-fe h^— h) is-t-7v*c^- 

XX (7tf/W7tht-h) W>\ *yxh**/« 
hy^ (7tf/P7t h"*— M ^^>s ^y-n-y 
ozK*iy. hy* (7tf/U7tht-h) * 
y-i-^BsK^-i/- hy* (7t^7t h) 

^- n -y^->« hy* (r-t^/ur-feh 

-J— h) 1-*^ ^-se c-7h*S" hy* (r 
y* (T**A?T*H— h) fF7^ (T so 



irfvU7ir bi—b) hyx:h*i"^-y 
?vW71r bT±T- Y) hy-n-/o^-> 
•*-y fcnfvUTir hT-fc^-h) h y — i — 

7tf-M f^y, hy-t-^h^-^y 

/UT-fe h7tf~h) ^*>\ Sz-n-^osK^v" X 

-^h^r'> - tr* (^^r-t hr-fex- h) 

s e c -Zf Y*is ■ X* (ZL^/1,T± KT-fex- 

hT-fe^-h) ^ey-n-T'n^^ri/- h y * 

(ji^yUTir h7tr- h) ^ey-i-^nsK 
hy^ (xf^7t h7tr- h) ^ey 
-n-y^y • Y»x (xf;P7th7tr-h) 

rtf- h) ^^v. ^y-t-^h^- hy^ (3: 
•fehr-fex-h) f 1 ^^ ^ey (r-fe^r^h^- 

h) hy^ (xfm KTirx- h) ^^y. ti-^ 

(r-t^/ur-t Yi— Y) (3i^/ur*fe hr-tx- 

h) YD* (Tir^/ur-feh^-h) ^-y (x: 

7/i>T± bT±T-b) i$<D7fi>*i'-Y4t 
%m ; h yx: h^r-> ■ qE-y (7tf^7tht-» 
/^-^A s h y-n-^ozK^r"> • ^ty (7tf^7 

y (r-fe^/pr-feh-^-h) hy- n - 
A N hy-sec-^h^>^y (Tlrfvi'Tir h^- 

-h) hy-t-^h^^-^y (r*t 

f/W7t>t- h) *^xr)^ ^XLh^-i/. fcT* 
(7tf/P7tht-h) i;/l/3x?A, y-n-/n 

^- i - • (7tf/U7t h^- H 

f—h) v?- s e c-7 h^r'>- ^ 

*ris- XX (T*7/UT* b-t-b) v?/U=J-^A x * 
y^h^r->- hy^ (T-fe^ATir h^— Y) 
r>A N ^E-y-n-^ojK^f^ • hy * (T±^;i>T± Y 
•f-Y) ^x?\ ^y- i -^nzK^r'V- hy^ 

h^iy- Y»* (7tf^7tht-H 
ix x ^-y-s e c-y>^->- hy^ (7tf;P7th 
■^-h) v?/U=ixi^ix x ^y- t -;/h**>. hy^ 



(7) 



ftffl 2 0 0.1 - 5 5 5 5 



11 

(r-fe^/ur-t hi— h) hyxh^ 
. *y (ai^/ur-t hr-fex- h) ^u^^^, hy 

-n-T'D^.*; (xf/U7th7tf~h) v 

y (=.?/UT± HT-feT- h) v^uxtjxr^ hy-s 
=»~£.Z^ hy- t-y h*->-*y (xf/U7th7 

th7tf-h) v?/U=3-£A, v'-n-T'n i 0 
If* (xf/U7t hTir^— h) S^as jrj^ ^- i 

-/d^>. tr^ (^/ur-fe h7tf- h) 

~£A N v?-n-y h*v" tT* (xf/i,7t hTtf 
- h) ^3xr)A x v;- s e c-T^h^i/- fcTX (:r 
^/UT-fe hT-tr- h) ^=xr>A, ^-t-^h^r 

yznh^ri/- h!)X (xf /P7t h7tf - h) i^/Ua 
_ n _^ n ^^-> . (xf/U7t h 

y* (oi^UT-t h7tT- h) v?/U=i-t>A % - 20 
n-^^-> - hy^ (xf;U7th7tf-h) 
a = r>A N ^e;-se c-^h3rv" h!i^ (^/UT 
th7tf-h) ^ax^ ^-t-/h^>' 
h y ^ (xf/P7t h7tf-h) 

(r-trfvur-fch-j— h) hy* Ox-fvur-t: h7tf 
(^/ur-fe hr-t^— h) v^/w^-^a, hy* 

hy* (z-fe^r^ h-j— h) t/u^xi^a s hy* 

sttLxn, wztfrnst. ^nftya /^ys, 

^^K, ^^rf-^K, J-T 

St, *ttv>&, y;-/^ yy^ 

+y*A>m+ p-r^y£.E#&. P 40 

oftgL ^doRK, MJ^nppgt hy7;utn 

eay^ hy^f/u7^, h y^^/ur 

^yx^/-/u7^, v/x^y-/U7;y, v^y ^/u 
^yx^/-/u7;y, ^y ^ fvUvo^ y —jut * so 
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c^m^ mm&st u-ctt, flitfr^x7, 
*Hfk^ h y *s«b^ y r>A x *mfc/<j; 

[0 0 15] ±ttMm<D&m&K (A) fi£5> (^^D^ 

^ x 0. 0 0 1-1011^ »^U<tt0. 0 1-1 
0SS§5^«fflX**>5o Sfc, tt^fi^ «HE«ffl*l^ 

[00 16] (B) ^ 

$f^U<fi2 0 0-3 5 OtlciPjRi-Srtfc^D 

7/y^a,'7y*x^s, *^*si!>Ajft*if<D 

[0 0 17] lE^*s^*0*#»ltLrtt, 4 

D7Vf^-F> 4-T-fc h*'>7*=/u^ ^/U^ 
/U^^i^A 'N^f7/i'tD7/^-h^ ^/U- 
4- (^O^/P^^-v'^/UsJ?— A**^) 7x=/l/^/U 
^^r>A ^t7/Pta7yf^-h> ^y^/U- 
4- 7xr./^;^xi>A ^^f 

^oi^/U^/U/Jn^ ^A ^^rf 7/UtD7^ 
-fe^-hx ^f^-3-^oo-4-7th^7x 

^<V^U-4-t Ko^'>7*x;u^f/M/i/ 

i/y^~ tw< is *yjv y ^jvt. /u&^i?*. ^-fy /uf 
B7^f**-K ^V^/U-4-* h=¥^73in/M 
^/u^/u^xi^A ^^t7/^o7yf^-K ^ 

/uzlx^^A A^t7/uto7>f ; t^-K ^<Vi//u 

^f7WB7A^r*-h l 4-> h^r^V 
i^/U-4-t Ko^->7xx/u> ^/P^/u^^i^A — 
*f7^*P*^7x- ^^✓-f>'h5/U— h, 2 
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[0 0 18] S^^iM*— 4 — t Y***s7x.~JV*;\, 

- k ^y^-3-^f/u-4-k Kn^>-5- to 
t e r t -'73-/l'7=.~/l'*J\'ft-$Jx 
o7Vf^-K ^Vvvu- 4 h^r'>^V^/U- 
4-t Kp^^x-z^/u^^^A 

DD^y-/;U-4-t /V^^/V^/V^=- 
£ix ^^7/^07^^-^, p-=ht3^V 
iz/U-4-t K.P*'i'7*='M?71'*/l'*=?.& ^ 

- 1 KP^>7x=/Mf/^/^=!>A 
to*X7i- k p-=hpXy^-3-/f/l/- 20 
4-t K P 7 x = f = is ^3rtf7 
/Uto7yf^-h, 3,5-^DP^<y^-4 

- t Kp #*>7 x^/M f ^/U*- ^ A 
tn7Vf^-K o-^DD^y^-3-^DP 

[0 0 19] ±&'<>S1 L T>r-t7J*&<OM e #:Wbi.X 

7;v*u**7=.- k s-^y-^y/^/y * 

^ hy^/W^-nzKu— k 3- (p-^h^v-<V 

- k 3 -^<y ^- 2 - > f t'O /f 7^ y ? 
A ^f7/UtP7yf^-h, 3-^/'>-5 
-^DD/<y/f7/!l ^t7/^o7m 

6 0 £<bttu ±E»^«««±»JtLr, 2, 4, 
4, 6 --r h 7 7 >£#!^-C-£ 

£<, 40 

[0 0 2 0] ZtlbOoh. 4-7th^*>7x=^ 

^t7;utP7Vf^-K 4~T± b*is7*- 
/l^< 1/ fvW* /Ufr =l £ Jx ^ 7 jV* o7Vf- 
k Kd^'>7x-;^/HI^ 

^H7^orm*-h, 4-rirh* 

^*-*-k 3 — t>i?/\"<l'S7T*/y ffJK^^7 



b<Dfiiffc&t Ltd, t^x^ K S I-L8 5, I^S 
I-L110. HSI-L145, HS I - L 1 5 0. 

HSI-L160 ismtt&xm m si) tttwmf 
[0021] *&mvm^ti&m&wt&&£.m&* 

i#1^100mj, jf*l<(410^50mj^ 
LTtt, Wxlf v?7x=;U3 - h y 7/wtP> 

k v^7x^3~ K-^A K7v^/i"<yfV^ 

/U«M* — k i/7x^3- K=^/t7/UtP n- 

k (4— t -yf/W7x-;u) 
a - K= > A h y 7/utP ^ ^ k 

(4 — t -yf/U7x^) 
0*7U**— k (4-1-^7x^1 3 

-K=!>At7^U^/UM-h, (4— t -y 

^/I^^n/U) 3 - K=i>A^^f 7/UtP7^f ^ 
-k (4 — t -^f/P7x^/U) 3— K~£i*/ 

f7/^Pn-7'^y^/^- k bl) 7x.-jV7.iV 
■fr — V Jx hy7/UtP^^^;^-h, hy 7^=- 
= A^^r f 7/U t p 7 V f k b V 7 

x r;U7;U*=<>At7^ Uy^/U*^- hy7x 
=L/V*/Vfc=~ $J*y 1-7/Vj-a — n —7$ y7s;Vfc%.— 
k i/7=.—/V (4->f/l'7x-;l') h 
y7;^0^y^/^-h> (4-;< h 

k (k Ko^-y7x=/u) 'O-tf^y fvU*/Uzfc 
— 5>A h/Pot^^/U^^— ^P^-y/Mf/l' 

(2— ^yi'^n^v'/lO ^ = ^hy7/^ 
n^*>-*/W3fr*— k p^v'/W (2— 3}*^y 

v^n^^/io ^=?AFy7/i/tp^^y^ 

7jsZL$J*by7/Vstt2jt#l/X/V7fr^—bs is7x.—/V 
a- K-^^^#f-7/U2har^^^- b])7zn 
—iVTsfV-fr^tp&'b^^T—^tvib^—b, (4 — t K 
P *i/7 x—/V) y<l/i?/V/?-/VX/l>&=.t?J*b/V3i^ 
X/V&^—bs l-1 m 7*A'&* f-ArXfrTts^P* b y 
7/v*uffy*;v**—b. \—F7WJ^+fi'* 
jV&~$J»b})7/V*u*#^X/V**-b* 
y — l—i-y^/Ui/Jf/Vx/vfr^pJ* b y 7yuaJ-njt 
*VJ*/u**-k 4-=ho-l-t7f;^f/P 
^;u* - ^ h y 7/l^tP > ^ y^/i'*^- 4— y 

f-jU— l—i~7?-/l>i/*3 L /V7>/Vft—i7J± b y 7/UtP 

k 4-*y7;-i-t7f/p-^x 

fvU*^*-?* h y 7/^0^ h N 4 

— =. ba-\—t7 s J-/l>*j3L'1-;V7.;V'fc=Lt?& b V 7/V 
Xajfisx/V**— b. 4 -t^/V- 1 -t7f/^ 
3i^/u^/w*=f>A h y ^^^/w^— k 

4-t Ko^-y- 1 - t7f ;u^> f h 
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y ^/Prf-p^:/*/^.*- k 4-tKB*^-l- 

V*/U**-k 4-^h^-l-t7^f h7t 
Kn^^-7*-^ix h V 7;P*B>^y^W*- k 
4— 1 -f7f^T h7t KP^^rc^ 
A h V 7/PtD> *>;*/Uzt^— k 4— ^ h*->;* h 
1 —f-y^^T h7t FDft7x=^hy7 
/l^P;** k 
-1r7<f-j\,*r h7t Kp^?^-?^ h y 
^V^A^-k 4- (1-^ h^*>3i h^r'» -1 
-t7f^fh7t Kof*7* = JA h y :7yu*p;>< 
^V^/U^-hx 4- (2-* b*ci/^h*i/) -1 
— ty^f- h7t Kof*7*sJA h y 7/Utn> 
*V;*/U2j^-k 4-> h^r^/^/^->-l 
-t7f/wr h7fc Kof*7*s^ h y 7/M-p^ 

—fy^/UT- h7t Knf*^-^^-^^ h y 
^V^/Wtf^-k 4~n~^P2K^r^^3K-/^# 
C/-l-t7f/ufF7t KnWi^^h^/i' 
7hn> k 4- i 

yu^v'-l — J-^fvUf 1 h7t Kp^^oi — ^A h 
jj7/UtP^^y^^-h, 4-n-7 f h^;l't f 
^/U2j-3ri/- 1 -i-y^^ h7t Koft7x = !>A 
hy :7/U^p^*:/;*/M^- k 4- t 
/UjK=/U^5/- 1 — f^/l^h^fc Koft7x^ 
^h!)7/Uto^^y^/^-h, 4- (2-fh 
7tKD77=/^>) -l-t7f/UfF7tKo 
ft7x-j7AhJl7/^n^>^^- k 4- 
(2-Th7kKo^7=^'» -1— ry^T 
h7t Kp^^*-*^ ^y 7A>*t**#>'XA'*ut 
- k 4 -^Vv^/V^^ri/- 1 —ry^T Y y t: Kp 
f t7 x - !) A h !i 7/l^t P ^ ^ V h , 1 - 

isaapi*;^*^.^ (hy^ciD^^/u) - s -h 

» - s - h y 7 r S> i\ TV*^ hTX~( h y ^ o n > 

*vu) - s - h y r^y»o/>0yy*tft*«*3i« 

3§£#JIS;1. 2-t7h^^7^K-4-7;^ 
~/U*nyh\ l f 2-t7h^^7^K-5-^ 
/l/3j>=./U^ a y k 2, 3, 4, 4 -fh7^/7 
x^Ol, 2-t7h^r;^T^K-4-^y 
ftx*7Vl^fctt 1 . 2 —J- 7 h *y Vi>7 V K- 5 - 

#JJS;4- hy *7»'*-$'A'*A'*i'* ^*>f/P7xf 

*/w*vBMfr&to*#8»£*fli ; ^ k>u- 

k en^fn— /KDhy^ hy 7yu^D^^y^/u^ 

-K io-i/ih^->ryh7 

ty-2-^/U^-h^ h!)7^*B^^y^*s 



/nr->*p [2, 2, 1] ^f,-5-xy-2, 3- 
i?#A>tf*M$ k N-fc Ko*S'**$rW§ Khy 
hs 1, 8-t7#i/yy* 
/WASH'S K Fy7/PtB>^y^*+- h^£>* 

[0022] *fc«rta»fttttts«aitt^ftoiSij*«w 
jiuitasra^i-sct^-ess^. urn 

-hgu a, a-S^fvU-3, h*^^ 

t K7^^ fh7^f^y^r^y, h/^vi^rs 

V, i/7^y^7x=:;M^yx ^t^f^r h77 
^ V. 7^=7, pt^/W7^>, x-f-fl'T * V. 7'p 

^va-t =: 7*^7^^ -fefvur ^ >\ f^y^ 

20 [ [ (2-^hP^/U) 

zur ^ [ [ (2--hp^<y^) 

n/U] r/pfcT/V7 5>\ [ [ (2-=- hP'O'^/V) tf" 
#/UsK=./l/] ^>>/U7^y, [ [ (2--hP 

V, [ [ (2-=hP^/H **;y] 

r-y^s C [ (2--hp^y^) 

-/u] txy^y, [ [ (2--hp^» 

i/] ^7yU^n/U] ^f-^UVi/T^ >\ [ [ (2- 
^hP^V^) 7x^1/^7 
30 ^ >\ [ [ (2-= hP^i/^) Jfr/l"^ 

/u] h/^yv?7?y, [.[ (2-^hB^y^) 

7^y, [ [ (2. 6-^hp^y^) ^ 

yU^/U] >^/U75^ [ [ (2. 6-v?=hP^y 

^-^iy] Vp tf /U7 ^ v. 

[ [ (2, 6-^hP^y^) ^-^r*>] *yt-zK= 
/U] ^^rv//U7^y, [ [ (2, 6-^hB^ 

/w) t^r*y] ^/u^^/u] y^P^^y^7;y, 

40 [ [ (2, 6-^hP^y^) ^7/l-*f- 
JV\ T~!)>. [ [ (2, 6-^hB^/H 
i/\ fijutf-fr] ^yv?y, [ [ (2, 6-v?=hP 
/<yv?/U) t^r-y] tf/utf-zi'] ^Wfi^yv?7; 

y x [ [ (2, 6-^-hp^y^) ^7/^ 

7x-uy^7;y, [ [ (2. 6-^Fp^ 

[ [ (2, 6-^=hP-<y^) ^-^r->] ^/W^^ 
/U] v?7^^7x=:;M^y, [ [ (2, 

so [[(a, 5-i/> h^^V^ 
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tfxvK/ofc^TS^ [ [ (a, 

[[(a, a-$?**7U-3. 

[ [ (a. a-^5vU-3, 5~v^> h^*^^ 
/U) [ [ (a. a-v^ 

fvW-3, 5-5** h^-v^^/U) Jfr/M*- 
;U^yv?V, [[(a. a-5>*?vl— 3, 5-5>p< to 

h^^V^/U) tf-*5/] #/u#xvu^3rf-*^ uy^ 
.[[(a, a-i^^^-3, 5-5** h*^ 

[[(a. a-^^-3, 
/U) #/V^xvU h/^>"/7 $ [ [ (a, 

a -5** ^-3. 5-5** h^-^Vi/yU) 
jj/l,tf-/U*J7 I J JV* * V. [[(a. a- 

5***^-3. 5-5?* h^v-O-i^/V) ah*^] 

^/^y/7xyyt#i/^ r^^rthyt 
r^o>fmh7x;mv'^ r^o-r 

[ [ (2-- hn^/H ^7/Vd?n/U] 
t^I/y^7;y, [ (a. a -5^*^-3, 5- 30 
5?* ^y^y^w) 3h^r->] ;&/y#xvi^*-fr*^u 

y^7S btiZo ^frb<oit£®tt, mix-h 

[0023] *&wm&y) t t i <n (b) a&<D&m»£ 
(a) *#ioosss& (^fctiD*iw»ie^» 
g) ic^lto. ooi-ioif^-cfci 

IXttO. 01-1 0lt^-C$>io (B) jft£0>ttJfi 

o . ooi m&&*mvbz t 
»4tt4b-r. (b) jftftatUHfttfi osfi»*« 

[00 2 4] (C) &ft 
*»Wl!ltt«-r* (C) «flE-C©»AiS i 8 0 

#k ^!)3-/^y7/^/^-7/Wk ^!/3- 
*s;7A'*a«— ^JMCTk ^y a— w;r^ 

tt, «ttfxfi/y/ya-;K l, 3-^d/n-^-;^ 
-/K 1. 2-ya/^Vv?^-/K 1, 4-79>i/* 
-/K 1, 1. 2-^*^5?*- so 



yu. 1, 5 —^<>9 y-^t-yK 1, 4-^yv?t 
-/K 1, 3 — ^5?*— /K 1, 2-^y^yv 7 

/K 1. 6 — ^r^>^^--/K 1, 5 

5?*— /U, 1. 4— ^^Vi?*— /U, 1, 
y^t-/K 1, 2-~**"9->i?*— /K 1, 7 

^yi/t- ;K 1, 2 — ^79 y*/t-/K 1. 8-af- 
9 9 1, 2-*9 9 1, 9- 

yfy^t-/K l, 2-;ty^t-/K l. 10- 

T^Vv^-zK 1, 2-x^^v 7 ^~/K 1, 12- 
K^JV^*— /K 1. 2- Kf^y-^- /K 1. 1 
4—r h77*Vv/t- /K 1. 2— r hy^Vi/^ 

— /K 1, 16 ^tr^yvt-/K 1, 2 * 

-9-7* % s*J*—Ar* 1. 1 S-*99?**>z/*— /K 
1, 2-*9 97 f *l>'i?*-' /K D^^r^y^^- 

/K 7?^>'9>i?X'—/K ^o^y^y^t- 
-/y^n/O. -;v*:r.y*y h-/K ^ytyy, 

— /K y/ot^yy^y^-zK hyxf yy^y 3 - 
>K hy/oifuy^y=-/K fh7xf yy^ya 

y=i— zk s<>97* fyy^y =*— /nfcjfo^y 
/y^#j ; 5**^ i/y^ y =-/i^* * ^/u^-r/K 

y y n tVu^i— x/K *^xf yy^y =i— 

xyyf/Ux-f/K *^7'oli , !/y^y3-/i^y/f 

yctuy^y3-;^yyf^-7/K hyzcf-u 
>>/i; n-y^y ^^/u^-x/K h y^i'Vy'y xr 

— zw^-y ji^/uai— x/k h y yv^y =— 

/K h y T'n fcTUV^y 3— yu*/x^x-f^ h 

y "/v eyy^y =3— /u^-y e/^— -t/k h y 
o euy^y 3-;^/yf /^-7/k f h^xfy 
y^y 3— /w^y y^/uai— 7vi\ r hy^^i^yy'y 

3— /u^-yzxi^/uai— 7" h7^f yy^y =— ^ 

/uzc— tvK r hyT'pf yy^y n—yu^-yxi^/uxi 

-r/K f h7/o t^yy^y ^-/^//d f/wx- 
x/K f h77'ot , yy^y ^-/^y^x-f/u 

u>i/y xi— /Uv/xl^/poi— -r/y. i/xfyy^ys- 

yl/yT'D e/Uxi— x/K v?3i^ u V^y xt— 

3:— -r/w, v//b ^yy^y 3-yy^xf /yx-f ;K 

v?yoeyy^y3-;ui/7'D^x- x/k v^^Dt" 
u^^y =x~/uv?^^jL— x/K hy^^uy^yxi 
— /u^y ^/y^i— tvk h yxf yy^y xt—/uv?j:^ 
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^y n— /i/i/mfvi^— 7Vk hy yntf l/y^JI 3- 

h^cr^U^y ^-/Uv/T'o t'/U^-^/U, fh7X 
^y 3— tvK r hyT'n fu^y 3 10 

7'n tVU^-x/K rh77'nt'uy^ 3-/y^?- 

#| ; V?31^UV^y 3 -/y^// 7^31— f/U7tf- 

k v?xf uy^!) 3-/^;x^x-f^7tf- 

k i/^^uv^y 3— /u^-y t'o e/uoi— ^/ur-fex 

- k vo^uy^y ^-zi^/:/^^— 7vy;r<fcr 

— k i/^o t'uy^y 3-/^; > f ;Ux-f/P7t 
x-k i/^n f^y^y 3-/Ryif/n-f^7 
-t-T— k i/T'P fuy^JI e;l/x-f 20 

/u/tf- k tvy>ry ;i,x- 
Wtf-h, hyxf l/y^y3-;^y^f;ux 
-f/i'Ttr- k hy^i^uy^y =i— /w^E-yai^/u 
^-yvl-Tiry 1 - k h y xf yy^y 3 — /i^y :/o 

e/vx-f^rtr- k hyxfi/^y=«-;w 

T^/ioL-^/urir^— k h!l7ofuy^y3-/i/ 
^y>f/Ux-f/U7tf - k h yT'o tfu^^y n 
-/^yxfyux-f^tr- k h y fuy^ 
y y'u tf/y3i— xA'T-fc-r— k hy^of 

U-V^y 3-/^ / /f;Wx-f/U7t7'- K 7h7 30 
xfuy^y p« ^/ucc—r/uz-feT 1 — k x 

h7xf yy^y /xf;Ux-Wfe7- 
k J- Vy^f-^^sf}) ^-/Ryyot'/ux-r^ 

t7"h, 7 h7^f 1^^!/ 3-^V^/^-7 

/ur-fex-k fh^/Dtruy^y^-w^f^ 

x-f/U7t7- k fh^/n^^y^-W 
xf/ux-f/V7t7-h\ fh^oei/y^yn- 

/Ry^n^x-f^tf-F, 7h7^peuy 
? y ^/U3i— r/^T-tx- h 4 <^o^ y 3 
-/Ryr/^/^-f/i'X^T/USa ; ^y>^ 40 
y a— a^T*^— K T'ot^^y^-yy^tf 
-k i?xfyy^ya-/Uv;7t7-h, '^ofl/ 
y^y s-A^rirx-k h yxf yy^y 3-/y>; 
r-fer-k ni^nei/y/ja-^rtf-K 

fh^x^f^y^-^tf-h^ 7h7^f 
yy^y 3— /y^T-trr- hftiftf^y =»~^^^x 

y^y^^/K 1, 3-^n/<y^^-/K 1. 2-7 

B/<y?^, i. 4-^^^*-/K ^y-ty 

^^v^/y^y ^yy70-/^n/N' so 



^ -<v*;xy*y h-/k ^ytyy, y/ytrh- 

/y, -;xfi/y^y3-/K ^o^i^^yp-/K 

h yxfuy^y 3-/y, hy/neuy^ya-zK 

^y 3— /i^ey^Tvus:— tvk ^xfuy^yp-^ 
^y/oii'/i'X-f/K ^xfyy^y^-z^yyf 
/voi— -r/y. -^o euy^y 3-;r; ^7^x-7 
/K v/^d fyy^y ;xf /ux-f/K ^ 
□ eyy^y 3-/^y 7'p e/ux- 7 /K v^neu 
v^y 3-;^y/f/px-f/K hyxf uy^y = 
— /y*/ ^ fvyzn-Tvy, h y xf yy^y 3-wy 
xf/n-r/K h yji^y-^^y xi-/y^ey f/y 
a:—- r/K h y J^u^y 3-/^yyf;wx-f 
/k hy^n^u^>ry 3— yy^y ^f^x- r/y, h 
y 7^p eyy^y 3-/^y xf ;i,x-7/k hy^n 
ei/y^y 3— /y^ey z/n tvy^-x/y, hy/p 
>>fy 3— /yqey zf^fr*-— r/K v^xf i/y^y=- 
/y^e/^^/y^:— -r/yrir-r— v^^uv^y 3— 
/y^e/ 31^/1-31— 7^7t7- k *^xf yy^ys- 
/y-^-y 7^oi^/U3i— r/yr-fer— i/xf yy^y^ 
-/y^e/^/yj:— r/yr-fe-r— k ^nei/y^y 
3— /y^-y p^/yin— f-/uT^T— k f L^y^ 

y 3-;U^yxf/H-f^7t7- k i^PfUy 

^yn-zRy^n tvy3i— -r/yr-fex— k Vzf* f 
uv^y 3— ;Ry^7/n- 7vyr-fe^— k h y 31 
^u-v^y 3— jve/ tf-jux.— f/i^7t7- k h y 
m^uy^y 3 — /y y 31 ^/y 3: — *f /y 7 t7- k h 
jjxf-yy^y 3-/u^y7'p \?/u^— ; t/1'T±t— 
k h y 3^uy^y 3-/u^y/f/ux-7 : ;u7t7 
— k h y y p e 1/ y ^ y 3 - y ^ f /vx-7;i/7 
tf- k h y y»3 eyv^y 3— /^y3i^/y3i— r 
/yr-fex— k bl) ^pfyy^y =»— /ineyr/n tf/u 
31— -r/yrir-r- k hy f uy^y 3-;^y/ 
f/ux~r/U7t7- k oi^ixy^y 3— ;Uv^7t7 
-k 7'nei/y^y3-/y^7t7-h, ^fuy 
>r y 3— yyi/Tirx— k ^pei/y^y 3— /y^r 

tf- k bV^^^V a-z^T-fe^-h, hy 

7'peuy^y 3-^7-^- h s u ^» & 

LT^If5r rft<bttl«£fctt2 8£UL 

5r^lw^-r5r £ So 
[00 2 5] (D) Jftfr 

(D) Afttis %&V<D#&&16 0 

KSkTOmi-ebV. WJL&n-' i 1>* 

V x n-^^ri^V, i -^^r^V. n-^^y, i - 

^^y, 2, 2. 4-hyy^/^V^>, 

$l/ s •V^D^^rirV, y^/yv'^o^ 

v. ^i/y-y. 3i^/y-<^^(0^#^{b7K9S^ 
fit ; y^Z-zk 3i^y-/y, n -yn/NV-/y. i- 
^n/<y-/U. n-^y-/k i-^y-/k se 
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c-^^y-/K t-^y-/K n-'O-^Z-zK 
i — y — yl\ 2—7* J — /K sec-^ 

hy, > f;uxf/^ hy, > fvu- n - 7" d £Vu> h 
V N yf;i^-n-^Why ^oi^/u^hv, y^ 
yU- i -y^/V'Jr hy, > *yl"- n -^VW h V. 

^-i-y^/w^h^ hy^^/uy-^y^, 
o^t;y y^/u->^ o^^rt-y 2, to 
* >-v?^v^c7)>5r h ; ^/^— r/K i - ^ 

— T7K 2— ^^/^^r^Wai— r/K m^U>^-^ri/ 

h\ i, 2-yn^i/yt^yK, -^y^, 4- 

>\ xf uy ^ y 3 -/u^e / ^ f /ux-f /w, uy 
3— /u^eyjc^/pji— x/k x;^ uv^y zi—zui; 
oi^/uoi— x/K 3— yu^ey y f;wx- 

kVy^y =j— yw^ey :/n tVi^— ryK rh7t Kp 20 
77^ 2->Wh7t KD77y^x-r/^ 
mm; ft»y^/K StS^fvK gm-n-T'nf 

-7?vK §t&~s e c-^/K P&~n *^ 

*\ §*&-s e c *y*7K 3-y h*r->:/^ 

/K gf&yfvl^VfvK ^&-2-^vl^^yK T 
i?h§t&y?vK Tirhgt&^/K &&^u>>tnj 

y :nfvl^n— r/K ^P ^^V^y 3~/^/^f 

'/vj.—r/K ^p euy^y p-^/xf ;ux- 30 

TV^n f ^*>^^/K ftyg- n -r/fvK 
^P^tyS- i v"^*&^?vK 
®£^-n-^/K Hg?y^/K *L&^?vK ^PVg? 
v^fvK 3-y h^r^y^^o tf**- k 
h^^ywt/pf YQ<r)^7sv-^%®m ; N- 

^Dy>V~/K n-^^y— /K K—^tJ— /K se 

c-:^y-/K t-^y-/K yfvu^/i^ h 40 

y fvW- n O'F/i'tr h >s n -^/^ h 

>\ y *7U- n -^i/frtr h 5?— i - y^-zu^r h 
V, cr^^ff-y V, ^f/u^p^tyy, 2 f 
4-^^^V^^V, xf uy^y p~;R^f;Ux 

i/y^yp-/k^xf;i/x-f/K /peuy^yp- 
/v*y y fvioi— tvk ^p^i^y^y^-^yxf 

/Pi— r/K T'n t'^y^y ^-/Ry/D fcVu:r.— x 50 
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tf/k WSS-n-^/K SS~s 
ec-yf/K flFK-3-y h*C/7?vk Mb*** 

/k hgt&^/K ^i^uv^y =-yu^y y 

^yUrc-TvK STF^xi^UV^/y /«-y sifvUxi- 

^yk ^oeuy^yp-zRyy^x-f/K 
g^^n euy^y ^-yu^-y^yu^— ^^0^3!- 
Vfexi^yK ^nf*>&-n-^/K T'pftyK 

^yK IL^y^/K 7ny^i;xf/K 3 

-y h^r^y^^o tr^— k 3-^h^^^ 

zTxi h ^Wk LT^tf ^ r 

#<5 0 ^nf>ttia*>i^ii2S^±^^tX&ffii- 

[0026] m&%)*<n (O (D) ^S^fJ 

(C) : (D) =5 : 9 5-5 0 : 5 0 (SS 
it) VhV. £V&*l,<ttL (C) : (D) =8 : 92 
-4 5:5 5 (Mtt) T-^5o (C) ^Sj5 s 5%^ 

[0 0 2 7] (A) ^^PTK^-r^^icii, ±&<D 
(c) j*^*5<tC5 (D) ^t>U<<iv>Tix*v-^o^- 
^^c^x-fTPwir^x^. (C) 

(d) &&*>L<ft^irtit)*-- uzmmisX 
[0028] ^^^iot>T. m&&mm&%)*v>&& 

1 0 QX:£XT<DT/^-/i'<D$mi)K 2 Oli%^T, 
#{w5SS%^T-efo5ri:^»*LV\ Ml OOt 
£XToryu=i-/Hi, ±12 (A-i) fiS:^P>t/tc: (a 

-2) &#<Dto*^&±tm&<Dmz£iz^tfh 
*> s *<Dtt& 2 0 mm%ur. u < fi 5 mm%u 

[0029] *wwm&j&mmsmt±, $ ^>icte^ 

J:5ftJ«>mirtJ:v\ 

SrlJ-Vv^:^ 2, 4-^^V^V, 3, 5 & 

2, 3, 5-^-^^ 

2, 4-y^-v^>-, 3. 5 -y-^v^ 

V, 5-y^/U-2, 4-—^f">^>'. 2, 2, 

6, 6-fh7^f^-3, 5 1. 

1» 1, 5, 5, 5-^^7y^n-2, 4-^^ 

(A) (^±iO*5W»»^«5tft») 0 0 

a*»^»Lra#o. i-ioomfia5. »*l<h 

0. 2-8 0Sfi^«5SH*C^>5o -^><t 5#fSH-C0 
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T-fS*3**l**ft<r\ COfl-S^hVHU (A) J* 
[0 0 3 0] ^Ote^gaiDjW 

fx y #*L<ttl 0-2 Om/i. 

y*tim Bifbfii <») au 

\-ty^S 20. dlOO, f^20 0 \ )WW7 T 4 

io, ni 3 2 4^iiff)^o ^ii^y^-fcLT 

mmm&ztrrzit&yi. *^*t z rare 
r 3f#«b-=:/wt*». 
fyKy^ #!U5K. #»t$v*& #yry 
— xvrz h\ #y *y*f-y #ya-**y 

'jrasttflk r^y/w**ffiStt*j**r*ff«6rt*s-c 30 

y ^->ji^u^7!>y/W3:-r/K #y *-*i/;e*-i/ 
y^fry;n-f/K sKy^i/atf-u^^/uat 
-^vuSfOtfy ■**^a^uyT>u^a:-^yHB ; sK 

y ^->JC^U>n-^^7a:-/^— x/K 3jfy 
t ^ri/xf I/y n - / =^7 x r:;Ux-f /^(^^ y t 

y^y a— /i^^u— k sKy^u^^y 3— 

JWMHi LTtt* l ( l > 2,2-fh77DD^f/P 
(1 . 1 . 2.2-7* h?7nn:/c3fc!VU) :x— rvK 1. 
1 , 2 , 2 -r h77o B A"^*>Aai— yvK jj- 

^^ac^U^^y 3-A^ (l,l,2,2-fh77D 

n^/u) x— r/K ^fxfi/y^!l3-/p ( i , 
1,2.2.3,3 -^*cV-7 d vi^f-A) at—- r/K 
^^yofl/y^ya-/^ (l,l,2,2-fh77 50 



(1.1.2.2.3.3 -^*c*)-7 n D'O'fvW) 31— r 
/K /<-7bo Kxi/A^/i^ygtf- h y 1,1. 
2.2.8.8.9.9,10.1 0-7^7od Kf*V, 
1.1.2,2.3.3 ^t7DP7*y t 7/l/tD7 

/U^i/oi^UVai-x/K ^Iltyy7h7^7 

/uxKy t^r^xf uyx- r/K ^-7/^07/^^ 
zKy ^-^r->3i^y— /K ^-7^07*^7^3* 
->U-K 7i/^7^X^7/U9^^lf5C^i 

-C#So *fc. rft&OrtTJKfiiLTtt* BM-10 0 
0, BM-1100 (BLk* BM Chemieft 
9!) > ^^777^F142D, IPJF 1 7 2, |SBF 1 7 
3, NF 1 8 3, BF178, PQF 1 9 1* f^F47 
K CBJL *B*-fVdHfc*X« (* » > 7D7 
-KFC-170C, FC-171, FC-4 30, F 
C-4 3 1 (K± % ft£*y-x:A («) ) *?£^lf* 

rfc#-c#5. iim^y3-^**aajSHa\*joA*«t 

LTttU #Hx.fif I — Isi/V 3 — C 3 P Ax WDC7 
PA, I^SH 1 1 PA, BSH21PA, RSH28P 
A, [^SH29PA, ^SH30PA (£t± N h-^> 
yn-V © , TSF-44 4 0, TSF-43 
00, TSF-444 5, TSF-4 44 6, TSF- 
4 4 6 0, TSF-4 4 5 2 (£Lh, JfCS^y 

(«) St) ^^® B p p^-CTfil5$^T^6t0^f6w 

3»r 5 yjftt^y y« ; #y u W 5 >« 

So 

[0031] *«n^n»Affifldttt^B«jMiK 
[00 3 2] ^%^^)jfa^^$:, s/yav^ai/x si 

02 ^3^v S i N^a^jfOXtflZttttrftKlr- 

[0033] rogg^Mncft, &mmti,x, i\E\m 

5-Cf$0. 0 5-1. 5pmiS, 2(sJg*!3-eii^£ 
0. l-3nma*^WJI«r*riM-*rt* s -C#6 0 * 

©a, ««a-ctt»i-5a\ *>5v^f±8 0-60 orgs 

tomim*.b LTHt, ^C^T. S9(5#H^, T/U3- 
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[oo3 4] z<o£iizi,x&biriz>mmt&8mtt, & 

SMlo«BBWlcffiL-5r4:^e>, LSI, 
'✓^AL*A DRAM, SDRAM, RDRAM, D 

[0 0 3 5] 

fcsr^wiws. tut* mmwwztertzmMis, 
[0036] sa£g^±a (mw) 

TE*#^J:Sy/^<-5 3i—>3^c2-r h^77>f 20 

- (GPC) «fcfcJ:0iM£Lfc. 

KS : f h 5 t Kp 7 7 y 4»«ti: LTttffl *D*^ 

W*B*»lg*. 10 0cc^fh7tKn77« 

flPLTHBLfc. 

(*7/H5 0-C ALC/GPC) 
J*7A:Bg^mX (ft) ^SHODEX A-80M 

(g$5 0cm) 30 
9J£i&£: 4 0*0 

mm: icc/» 
[0037] gagg ing imm 

Va-^-fcS^t, ENHRl. SOOrprn, 3 0g> 

n?iri2"0Tfft-c3»raa*ttiu * &fc4 0 or 
y-<^y/M^tt«D wr, mmmmizmz 40 

[0038] gg»w » M t umzxMmi 

BGttl, 500 rpm, 3 0^ 
«)*ttt^T8*tt *y h^^-h±T-7 0^-03 
2 0 0r-C3»IB*a<rWiU ^IU0 0t 
oB*#B*W>*y h7u-h±Tl 0#g&£i!&£L 

fco »?>tt^afi*«^»# (ft) K^tafro?)^^^ 

tSSEMD-WAl 0 0 0S^Pt4 0 Ot^tAD 
IRLJBWILfc^taSLfc. JBW^**CVDfcJ: so 
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DM&iS tiitS iOziitfcgU TESip-CfMIU 
fc 0 

O ;im#xm&CVD\Z£t)Mj££ti1tS iChjg^ 
T 

x ;IUl^**CVDfcJ:5»rt**ifcS i0 2 |g& 

[00 3 9] BSS 

> = — feAl^C. BGftl, 5 0 0 rpm, 3 0g> 
0*#-ettT«#Lfc. *yh^U-h±-C7 0tt3 
5ML 2 0 0^3£H«8*tt»U J^i^OOt 
^a*#Bft<0*y h7f- h±T-3 0#S«£&/£L 

mm&Rt:tmLit. mmm*. sun • t^-uy 

K (ft) IOTP 1 6 4 5 1 Bfg*Jj:(;HP4 
2 8 4 A/W>^3 yLCR^-^-ffl^t, lOkH 

[00 4 0] 1 

7^3 0 8. 5 gtfh7^ h^>'>7y96. 5 g £ 

o. 9 5g^ 7 , ne^y^y3-/^yyfyn-f 
^soogicsdfstfco*), ^y-^y^-ts 

g«fflS6 OtlcSfcSitrfc, 
ft*8 4 g «:2«flH^«tX*S«lc*anUfc 0 6 

fc 0 C^St^lc, 7'Deu^^-;R/>f/vx 
-^5 9 5gtH0U 5 0*CX-KJ6«*»b^^y- 
/I'Sr^triS** 5 9 5 gx/<#u-j/ByfllttU E 

7. 8 0 0-efcot 8 

[0 0 4 1] -&J««2 

7^3 08. 5 gifh7> h^i/7>96. 5 g & 
T'otL^^y 3-;R;x^x- f/W54 5 giw*g 

£Sr6 0tl«S?tt -rW^lO. Og 

S&bOLfco 6 0t:-e2«FlHRJSS*fc©*>, s 

y xt— 7^5 9 5 g&Sfc&OU 5 0t 

-CSS«d>b^^y-/u«r*tf»««r5 9 5 gat/<*u 

-s/ 3 ye»su EJtift©&#fco ^oi5iar# 

[0042] ntan i 

i -cwbttfcfiasaw) i o o g k h i> w# 

y 3-«;xf/Px-f/H 6giSI-L85 (3 
*Hfc*I« (ft) W 0. 2 Kittu +#«#L 
fc e 0. 2 M ni?LS^7 i 7a>'jK7-</^--C^^fi : 
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&m<09Ht*l±5. 4 G P a i^WJMfctth/Cl^ 

fc 0 U&v>MM#xmim&L1tkZ*>* CVDl:J: 



5. 2. 4 3 i#*K:«^B«***Lfco 
[0 0 4 3] 11*60*2-6 

[00 44] 

imp 



m 
m 








(GPa) 


mm' 
*s 




i 


SJSJK 
(DioOg 


SI-LB5 0.2g 


16 g 


5.4 


o 


2.43 


2 


K it tt 
®100g 




^X-7Jt I6g 


5.7 


o 


2.49 


3 


®100g 


[(n t a-y*/f» 
-3,5-** /I**** 

y-»)m]jii«v 

=W17;y 0.2g 


16g 


5.2 


o 


2.48 


4 


K £ ffi 

<2>ioog 


SI-L85 0.2g 




5.8 


o 


2.47 


5 


R JC & 
(DlOOg 


SI-L150 0.5g 


fci.-T^rtt-h i6g 


5.3 


o 


2.44 


6 


® 


[(«.«-*•#*- 


M 8g 


5.0 


o 


2.49 



[00 4 5] UlStfil 7 

y ri-yU^ey^/^-^/H 6 g <h S I -L 8 5 (H 

*Wt*x« («) m o. 2 g fc7-fe*/uT* hv4 g 

5. CVDKJ:9»**iifcS i02KBT*«WIB* 
^SWLfc^^ 2. 4 2t**fcfi^««*«r^L 
[00 4 6] Jtfliff8 

*J*«l-C»6>*LfcSJ6«®l 0 0 gfc hyxfuy^ 
y a— /l^y xf^x- fvi' 16gtSI-L85 (Z 
HMMfcXH («) » 0. 2gtlt^i»2, 0 0 
O^yxfl/y^ya-zHOg^ L+#«# L 



fc 0 0. 2/im?L^r7ovS7^/V^--e5i§^fi : 

ev3-h&-ci/y3V^3ixN±ic:jfc^fLfc. &htilt 

[0047] nmm 

i ?ft e>*tfc»&*(D ioogi^yxf 

y a— /W^V :tfvioc— fvU 16gtSI-L85 (H 

«rft:*xj« («0 S) o. 2 g^fiS^S^4, 0 0 
o^yy^^y^y^o^H o g£S&toL+# 

&#Lfco 0. 2Mffl?L8<0f7oy»7^^-W 

tefc^fc'Va-hfeTVy =V^3:/N±lca*Lfc. ft 
feil^WIW>!Wt*f*5; 0 G P a i^ttSttlcOft 
Tl^fc. WBlOBai^**«|*Ufciw^ CVD 
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2. 1 5i#*fcttv««*fc*uifc. 
[004 8] fcfc&flf 1 

AMI £^«KLT3ffi£*Tofc<, &ElcD&m^£$J£ 

»5>*LfcaSK<0»tt*tt2. 9GPa t««tt5ft«lc« 

cvdi-J:9«**^s iOzKJ:9#v^flJWt to 

[0 0 4 9] HAM 2 

&f&m i T-# & ixfc»S«® (w h <J u ^ y 3 -/u 
£C*>. 2. 6 7fcttlMMfr««*-0*ofc^ »fe 



(72)J8H# ft* 
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[0 0 5 0] ttftftS 

1 feftfcBSJWDlc S I - L 8 5 (=fHW 
(«0 fi) 0. 2gO«Dim«:> JUfcfll 

LtckZZ. 3. 0 2 fcK^BM8*4r^Lfc. 
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